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(54) yCTPOI/ICTBO J\!\9\ BblflPAB/IEHUfl 
OECA/JHOI/I KO/lOHHbf 
(57) H3o6peTeHne othocmtca k He<t>TsiHoti m 
ra30B08 npoM-CTM m npeAHaanaMeHo a*« bw- 
npaB/ieHMfl o6caAHoi* ko/iohhw (OK). Ue/ii> - 
noBbiujeHMe. HaAe>KHocTM pa6oTbi ycTp-ea 3a 
cneT npeAOTBpaiueHMw ero 33k/imhmb3hwh b 

CKBaXMHe npM OAHOBpeMeHHOM 3K0H0MHM 

3HepropecypcoB 3a cseT o6ecneMeHM« bo3- 
moxhocth yMeHbojeHM« KpyTfliuero MdMeHTa. 
An* 3Toro Kopnyc (K) 1 ycip-sa MMeeT kohmmc- 
CKMe np*Myio m o6paTHbie Hanpaa/iaioiJUMe. a 
Ha ero napyxMoti noBepxHoc™ Bbino/iMeHbi 
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Ko/ibueeoa na3 2 m pa^wa/ibHwe na3bi 10. flo- 
c/igahmg mmciot b noncpcMHOM cgmghmm K 1 
paBHOMepHo M3MeH«K)iuyiocfl rny6MHy pa- 
Ana/ibHoro nepeMeiueHMp po/iwxoo (P) 5 m 6, 
KOTopwe pa3MeiueHbi e na3ax 10 c bo3mo>kho- 
dbio paAwa/ibHoro nepeMeiueHiifl. B xo/tbuc- 
bom naay 2 noc/iGAOoaTG/ibno c 

B03M0>KH0CTb»O BpSlUGHMfl OTHOCMTG/lbHO npO~ 

AOAbHow ocm K 1 ycTaHOB/teHbt Konbua 3, 4 m 8 
c na3aMM 9 Ha o6pam6HHbix Apyr k APyry no* 



143o6pgtghmg othocmtca k hg(J>t«hom m 
ra30B0M npoMwui/ieHHocTM, a mmchho k ycT- 
Pomctbsm a/w BbinpaB/ieHun o6caAHOft xo/ioh- 

Hbl. 

Ue/ibK) M3o6peTennfl sib/mctca noswiue- 

HM6 H3ACXHOCTM pa60Tbl yCTpOMCTBa 3a cmgt 

npeAOTopameHViR ero 3aK/inHMBaHnn b cxsa- 
xmhg npw OAHoopeMenHOM sxohommm shgppo- 
pecypcoB 3a cmgt o6ecneMeHnn yMGHbtUGHMa 
KpyT«mero MOMeMTa. 

Ha 4>nr. 1 cxgmstmhho M3o6pa*eHo npGA- 
/iaraeMoe yCTpoiicTBo; Ha <J>mi\ 2 - pa3pe3 A-A 
na <J>nr. 1; Ha <J>mi% 3 - paape3 B-5 Ha <J)nr. 1; 
na <J>mi\ 4 - TpaeKTopuii nepeMeiuennvi occm 
Bpatnennfj poni/iKOB, nepcxaTUBaKDiuMxca no 

.CMflTOfi M HeCMBTOW CT6HK3M 06caAH0M KO/IOH- 
HW. 

YCTPOMCTBO C0CT0MTM3 HM/1MHAPMM6CX0I"0 

MMeiotMero xoHMnccxyio npaMyio m o6p3THyK) 
HanpaBnnioiAyK) xopnyca 1. Ha napywHOM no- 
oepxHOCTM KOToporo Bwno/iHeH Konbueaoti 
na3 2. rAe noc/iGAOBaTG/ibHO pa3M6iu6Hw mm- 
hmhapmhccxmc KO/ibua, sepXHee 3 m hmwhgg 

4, MGWAy KOTOpbIMM yCTdHOB/ICHbl C B03MO)K- 

HOdbK) BpameHM» BOxpyrcBoert OCM BepXHMM 

p«A pO/IMXOB 5 M HMttHMM p«A PO/IMXOB 6, CHa6- 

>kghhwx pa3MemeHHWMM b BepxHew m hmkhgm 

M3CTAX H3 MX TOPUOBWX nOBepXHOCTflX BblCTy- 

naMM 7. Me)KAy bgpxhmm m hm>khmm p»asmm 
PO/iukob ycTaHOB/ieHo cpeAHee mmjimhapmmg- 
cxoe Konbuo 8. Bgpxhgg 3. cpgahcc 8 m hmm- 

HGG 4 MM^MHApMHCCKMC KO/tblja BbinOHHCHbl C 

na3SMM 9 Ha oOpaiueHHbix APyr k APyry noocp- 
xhocthx, tag pacnonojKGHbi Bbicxynw 7 po/iM- 

KOB. Po/IMKM 5 M 6 yCT3HOBJ16Hbl B n33y 2 M 

paAwanbHbix na3ax 10 xopnyca. ria3bi 10 xop- 
nyca mmgiot b none pen hom cgmghmm xopnyca 
paBHOMGpHO H3MGHflK)iuyiocn r/iy6wHy ot bw- 
ciynoa 11 k BnaAMHaM 12 ai» paAMS/ibHoro 
ncpeMemcHMa ponnxoB. Konbua 3. 4 m 8 ycTa- 

HOB/IGHbl C B03MO*HOCTbK) BpaiUGMMfl OTHOCM- 

TG/ibHO npoAO/ibHovi ocm xopnyca. a /yinHa 
na3oo 9 xo/igu 8 noncpcMHoi* nnocxocTM xop- 
nyca paBHa paAManbHOMy nepcMetuGHMio po- 
/imkob. B xopnyce BbinonHGH occBOfl xaHan 13. 



BcpxHocmx. tag pacno/io*6Hbi BbiCTynw. Ann- 
ua na3oa ko/igu 3. 4 m 8 b noncpGSHOM n/iocxo- 
CTM K 1 P3BH3 B6/1MMMHC paAMa/ibHoro 
. ncpGMGlUGHMW P 5 M 6. M6*Ay KO/lbU3MM 3. 4 
M 8 C B03M0*H0CTbK) BpdU^GHMfl BOKpyr CBOGM 
OCM P33MGU4GH BTOpoft p«A P 5 M 6. B C/iyM36 ' 

cmatmh OK Ha k3kom-to 66 yMacTxc no BCeMy 
nepMMGTpy BbinpaBncHMc OK 6yAeT ocymecT- 

B/IJlTbCfl HGnOCpGACTBGHHO BCGMM MGTblpbMfl P 
5 M 6. 4 MA. 



YcrpoMCTBo pa6oTacT c/iGAy»oiMMM o6pa- 

30M. 

YCTpOMCTBO H3 KO/IOHHG 6ypM/lbHUX Tpy6 

cnycxaiOT b CKBd)KMHy m npM aoctmxchmm mm 
5 bgpxhgm rpaHMUw CMRioro ysacTxa o6caAHovi 
ko/iohhw cnycK npcxpamaiOT. 3aTeM onGHb 
MeA/ieHHo BpaiqaioT xo/ioHHy 6ypM/ibHbtx 
Tpy6. Echm Ko/iOHHa Tpy6 cbo6oaho spaiMaeT- 

CH 3TO yK33b)BaGT Ha TO. MTO P»AW pO/IMKOB 
10 BGPXHMM 5 M HM)KHMM 6 (4>Mr. 1 -4) GlUe HG 
B33MMOA6MCT8yK)T CO CMflTbIM ynaCTKOM 06- 
C3AH0M KO/IOHHU. H63H3MMT6/TbH0 yBG/IMMMB 

rny6MHy cnycxa ycipoMCTBa. BHOBb Bpau^aiOT 
xo/iOHHy GypM/ibHux Tpy6. fla/ibHGftujMM cnycx 
15 ycTpofiCTsa npcxpamaiOT b tom c/iynaG. coim 

npM BpaiAGHMM KO/lOHHbl Tpy6 B03HMKd6T CO- 
npOTMBHGHMG GG Bpau^GHMK), MTO CBMAGTG/lbCT- 

BycT 06 ynopc po/imkob ycTpoMCTea b cmatwh 
ynacTOK o6c3ahom ko/iohhu. riocnc 3Toro co- 

20 3A3K)T UMpxy/inUMK) npOMblBOMHOM XMAKOCTM 
B CKBdXCMHG, KOTOpa« npOXOAMT MGpG3 OCGBOA 

xaHa/i 13 xopnyca 1 m noc/ie BbixoAa M3 Hero 

OMblBdGT PO/IMKM M CnOC06CTByGT MX OX713>KAG- 
HMK). flpM BpaiUGHMM KO/lOHHbt 6ypM/lbHblX 

25 Tpy6 BpamaGTCP xopnyc 1 ycTpoftCTBa, npw 

3T0M PO/1MK, HaXOA»tUMMCH BO BndAMHG 12 pa- 

AMsnbHoro naaa 10 xopnyca (<}>Mr. 4). 0Kd3bi8a- 

GTC« npM)KaTMM OAHOBpGMGHHO K CMflTOA 
CTGHKG 06C3AHO^ KO/IOHHW M Any paAMa/ibHoro 
30 naaa xopnyca. B p63ynbTaTG MGro npowcxoAMT 
ncpcxaTbiaaHMG po/tMxa no ynoMsinyTbiM no- 
BcpxHocTAM o6caA«o« ko/iohhu m xopnyca yc- 

TpOVICTBa. B TO )KG BpGMfl pO/1MK. 

pacno/ioxcHHbift c npoTMBononoKHoA CTopo- 
35 hw xopnyca 1, ynMpacTCn b HccM»Tyio CTcnxy 
o6caAHoA xonoHHbi m ncpcxaTbiBacTCfl oaho- 

BP6M6HH0 no 3TO* nOBGpXHOCTM M AHy pdAM* 

a/ibHoro naaa xopnyca. ripM 3tom 
HsnpasnGHMG ncpcxaTbiaaHMq po/imxob m spa- 

40 IUGHMG, CBfl3aHHblX C HMMM BCpXHGTO. CpGAHG- 
TO M HMXHGrO MM/IMHApMMCCXMX XOHGU 3, 8 M 4. 

coBnaAaGT c HanpaB/iGHMeM apaiueHn» xopny- 
ca 1 ycTpoMCTaa. B npoucccc ncpcxaTwaaHMJi 
PO/imxob no Any paAMa/ibHoro na3a 10 ohm M3 
45 anaAMHw 12 ncpeMGiuaiOTca na BGpujMHy 11. 

**JO COnpOBOXAdGTCR npMHyAMTG/lbHblM Bbl- 
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, flon>K£HneM po/iMKOB H3 Kopnyca noa acmct- 
BneM oo3HMKa»oinero 6okoboto (Bbinpao/i«>o- 

mero) yCM/IMJI. PPM BWABM*eHMM po/1MKOB MX 

BwcTynu 7 nepeMemaK)Tcn no na3aM 9. koto- 
pwe npeAycMOTpeHw b Ko/ibijsx 3. 4 m 8. ripw 5 
3tom TpaeKTopnw nepeMemenM* ocm Bpame- 
hm* f>o/iMK3. nepeKaTbiBawmerocfl no hocma- 

TOM CTeHKe 06caflH0M KO/lOHHbJ, 6yAeT MMCTb 
BMA OKpyxHOCTM, n0K333HH0M Ha 4>Mf. 4 

cn/iotiJHOM ziMHMeM, qeHTp kotopom coBnaAaeT 10 
c ueHTpoM 06caAHOM KO/IOHHW. Ocb xe apa- 
meMMfl ponMKd, nepeicaTbiBaiomerocw no cma- 
tom deHKe KonoHHbi m BbinpaonAKDmero ee, 
6yAeT nepeMemaTbca no napa6o/iMMecKOM 

TpdeKTOpMM, KOTOpafl nOKa33H3 Ha TOM xe <J>m- 15 

rype nynKTMpno* /iMHMeM. 3to npoMcxoAMT 
M3-3a Toro, mto ycM/iMe. Heo6xoAMMoe ai» bu- 
npaaneHMfl cmatoi-o y^acTxa o6csahom ko/ioh- 
hw BcerAa MeHbiue ycM/iM*. neo6xoAMMoro 

A^«nepBMMH0MAe<t)0pMaUMMT0M)Ke K0/10HHbJ. 20 

Po/imk. nepeKaTbiB3K)iAMMcn no hccmsitom 
CTeHKe o6caAHOM ko/iohhu, nepeMemancb M3 

BnaAMHbl 12 Ha aepujMHy 1 1 ah3 p3AM3AbHOrO 

n333. OTOABMraeT xopnyc 1 ycTpowcTsa ot ne- . 

CMflTO* CTeHKM B CTOpOHy CMflTOM. BblABMXe- 25 

HMe po/iMKoa M3 Kopnyca npeKpsmseTcn 

nOC/ie AOCTMKeHMW MMW BepUJMH 1 1 AH3 P3AM- 

a/ibHoro na3a. M3KCMM3/ibHoe psccTOJiHMe. Ha 
KOTopoe nepeMemaeTC* po/itfK. BbinpaB/inio- 
immm CMnTyjo CTe*Ky o6c3ahom Ko/iOHHw. 6y- 30 
AeT paBHO cyMMe P3ccto«hmm. Ha KOTopue 
b u abm ra k)tc fl M3 Kopnycs ynoM«HyTWM m npo- 
TMB0/ie>K3U4MM eMy po/imkm. B c/iywae CMHTM* 
o6c3ahom ko/iohhw Ha xaKOM-To ee yM3CTKe no 
Bceny nepMMeTpy Bbinpaa/ieHMe ko/iohhw 6y- 35 
AeT ocymecT8;i»Tbc» nenocpeACTBeHHo Bce- 

MM MeTbipbMW pO/1MK3MM. T3KMM 06p330M. B 

npouecce oahoto o6opoTa Kopnyca 1 ycTpofi- 
CTBa Bbinpaa/ineTcw ynacTOK o6c3ahom ko/iom- 
hm. paBHWM no A/iviHe cyMMapHOM BbicoTe 40 
Bepxnero m hmxhcto p»aob po/imkob. J\na bu- 
np3B/ieHM» HM*e/!e*amMx cm*twx ynacTKoa 
o6caAHOft ko/iohhw ycTpotfCTBo AonycxaiOT m 
noBTopniOT onMcaHHbie onepai|MM. 

45 

n p m m e p. /lonycTMM o6caAH3» xo/iOHHa 
A*3MeTpoM 299 mm (Mapxa cTanM K. To/iuiMHa 

CTeHKM 12 MM) CMRT3 H3 !7iy6MHe 3000 M. fl/IW 

Tpy6 TaKofi npoMHocTM Hapyxnoe AaB/ieHMe. 
npM kotopom HanpaxeHMe b iene Tpy6w aoctm- 50 
raeT npenena TeKynecTM. psbho 130 kFc/cm 2 . 

3TO 3H3HMT, HTO A™ CMflTMM o6caAHblX KO/IOHH 

yxa3aHHoi4 npOMHOCTM aoct3tomho napyxHoe 
A3B/ieHMe nopswa 130 kFc/cm 2 . ftn» BbinpaB- 
iienMR tskmx koaohh Tpe6yeTc« T3xxe AaBne- 55 
HMe (m/im 6oKoaoe BunpaB/iaiomee ycM/iMe) b 
npeAe/isx 130 Krc H3 xaxAbirt KaaApaTHua 
caHTMMeTp KOHTaKTa pa6oMero 3/ieMeHT3 (b 
A3HH0M c/iynae po/imkob ycTpoMCTas co cm«- 

TOM CTeHKOM 06C3AH0M KOJIOHMbl. 



YCTpoMCTBO cnycKaeTcw H3 rny6Mfiy 3000 

M H3 6ypM/lbHOM KO/lOHHe AMSMeTpOM 140 MM 

(Mapxa ct3/im K. to/iuimh3 CTeHKM 10 mm). npM- 
aeAeHHWM aec 1 nor. m t3kom ko/iohhw psaen 
Pnp = 38.8 xrc/M. npeAe/) TexyqecTM (he* = 
5000 Krc/CM 2 . 

Bee Bceii 6ypM/ibHOM ko/iohhw 6yAeT 

P = 38.8 -3000- 116400 Krc. 

llpM K03<J)(|)MUMeHTe 33n3C3 npOHHOCTM 

K ~ 1 ,3 

. <W _ 5000 __ 



a flon .=2p = 5000 =38/16 k( _ c/cm2 

(1) 



(7„p = ./^I +3r 2 ac . 



Oh = 



3ce-i ipyOw 



Seen ipy6hi = 40.7CM 2 : 

0M = 116^OO =286OKrc/cM2 

MOMeHT COnpOTMB/ieHMP KpyneHMK) 

. . •(.-«'): 



CC = Tk = 



d = 0.12_ 



D TO 



= 0.86, 



me DMd- C00TB6TCTB6HH0 HapyjKHbli* M 

BHyTpeHHMft flMaMeTpw 6ypnnbHOA ko/iohhu 
m: 



w=i 14^ (t 086<) = 



16 

= 0.000244 m 3 = 244 cm 3 . 

143(1) 

3 r 2 ac = (f np - (J I : 



/ (J np - </ M2 



^np-r/^ 
V 3 

OTxyAa AonycTMMbiM momcht. c kotopwm 

MOXHO CKpyHMB3Tb 6y P M/lbHyK) KO/lOHHy AA» 

npMB6AeHM» ee bo apamenMe. 6yAeT 



M = W 



2860 



-361120 «r cm = 3611 Kf 



M. 
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Toraa ycu/uie. B03Hv»xaK)mee ot 3Toro mo- 

MeHia, C0CT3BWT 



O - M ^ 3611 
Di 0,089 



= 40573 Kfc. 



rAe Di - HapyxcHbtft AwaMeTp tcopnyca yCTpofl- 
CTBd (naroTaB/iMBaeTcn 113 YET A^aMeTpoM 
178 mm), m. 

flpw BweoTe OAHoro po/inxa 100 mm. Awa- 

MeTpe 40 MM M BUABMXeHMM K3)KA0r0 P0/1MK3 

M3 Kopnyca yCTpotf ctbs Ha 5 mm n/iotusAb koh- 

T3KT3 Skom, POAMKOB CO CMHTOM CTeHKO* o5- 

caAMOrt ko/iohhu 6yAeT M3MeH«Tbcn ot 1 ao 
145 cm 2 . 

BoKOBoe BbtnpaB/tnioiuee ycunne. co3Aa~ 
BaeMoe ycTpowcTBOM, paano 
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3to ycunne no Mepe BbiABtutceHtifi ponn- 

KOB M3 K3H3BKM KOpnyCa VCTOOMCTBd 6vflCT 

M3MeH«TbCfl ot 40573 ao 280 xTc/cm 2 , hto 
3H3MMTe/ibHo npeBOCxoAHTycn/ine. Heo6xoAM- 
Moe A"* BbinpaBneHnw paccMaTpusaeMoft 
cmptom o6caAHOM ko/iohhm. 
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cDopMyna M3o6peTeHMq 
Yctpomctbo Am own pa an e huh o6c3Ahom 

KO/IOHHW. BKHJOMaiOlMee KOpnyC C XOHWHeCKM- 
MH np»MOM M 06p3THOM H3np38flfltOlAMMV1 M 

KO/ibqeBbtM na30M Ha H3py>KHOM noBepxno- 
ctm. noc/ieAOBaTe/ibHo ycTaHOB/ieHHbie b 
xo/ibueBOM naay xopnyca xo/ibtja c na3aMM Ha 
B33MMHO o6paiueHHbtx nosepxHOCTflx, ycTa- 
HoeneHHue Ha xopnyce Mex<Ay KO/ibuaMM c 
B03MO)KHocTbK) BpatueHMa penmen c Bucryna- 
mm a BepxHefl m HMXHert MacT«x. pacno/ioaceH- 
hwmm b naaax xo/ieu. OT/iwwaiomeecA 
TeM, hto, c uenbK) noBbiujeHnq H3AOKHoctu 
pa6oTbi ycTpoviCTea 3a cneT npeAOTBpameMM* 
ero 3ax/)MHMB3HMfl b CKB3>KMHe npu OAHOBpe- 
MeHHoA 3KOHOMMM anepropecypcoB aa cmct 
C6ecneMeH«fl yMeHbuienmi xpy™mero momch- 
Ta, Ha Hapy^KHoA noBepxHOCTti xopnyca bm- 
no/iHeHu paAManbHbie na3bi, MMeiomwe b 
nonepennoM ceMennn xopnyca pasHOMepno 
M3MeHsttoiuyiocfl rny6MHy ai* paAwa/ibHoro 
nepeMeuieHun ponuicoB, npuMeM ponnxn paa- 
MemeHbi b paAna/ibHwx na3ax xopnyca c 
B03MO*HpcTbK) paAua/ibHoro nepeMeme- 

MM*. KO/lbUa yCTaHOB/ieHbl C B03MO)KHOCTblO 

Bpaiuennw oTHOCMTenbHo npoAO/ibHoft ocm 
xopnyca. a A^wna na30B xonen b nonepe^Hoa 
nnocxocTM xopnyca paana se/umtiHe paAna/ib- 
Horo nepeMemeHH* po/iwxoB. 
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(54) DEVICE FOR STRAIGHTENING 
CASING 

(57) The invention relates to the oil and 
gas industry, and is designed for 
straightening casing. The aim is to 
improve the reliability of operation of the 
device by preventing it from jamming 
downhole while at the same time saving 
energy resources by making it possible to 
reduce the torque. For this purpose, body 
1 of the device has tapered forward and 
reverse guides, and [abstract continued 
on p. 2] 
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[figure under first page of columns 1 and 2] 

[see Russian original for figure] 
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[Abstract, 2nd page, 1st column] 



[Abstract, 2nd page, 2nd column] 



annular slot 2 and radial slots 10 are made 
on its outer surface. The radial slots have, 
in the transverse cross section of body 1, a 
uniformly varying depth for radial 
displacement of rollers 5 and 6, which are 
disposed in slots 10 so that they are 
capable of radial displacement. In annular 
slot 2, rings 3, 4, and 8 are mounted in 
series so that they can rotate about the 
longitudinal axis of body 1, said rings 
having slots 9 on facing surfaces, 



where lugs are disposed. The length of 
the slots for rings 3, 4, and 8 in the 
transverse plane of body 1 is equal to 
the radial displacement of rollers 5 and 
6. A second row of rollers 5 and 6 is 
disposed between rings 3, 4, and 8 so 
that they can rotate about their own 
axes; If the casing is collapsed in any 
section along the entire perimeter, the 
casing will be straightened directly by 
all four rollers 5 and 6. 4 drawings. 
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The invention relates to the oil and gas industry, and specifically to devices for 
straightening casing. The aim of the invention is to improve the reliability of operation of 
the device by preventing it from jamming downhole, while at the same time saving energy 
resources by making it possible to reduce the torque. 

The aim of the invention is to improve the reliability of operation of the device by 
preventing it from jamming downhole, while at the same time saving energy resources by 
making it possible to reduce the torque. 

Fig. 1 schematically depicts the proposed device; Fig. 2 shows the A — A section in 
Fig. 1; Fig. 3 shows the B — B section in Fig. 1; Fig. 4 shows the trajectory of motion of the 
axes of rotation for the rollers rolling over collapsed and uncollapsed walls of the casing. 

The device consists of cylindrical body 1 with tapered forward and reverse guide, on 
the outer surface of which slot 2 is made, where cylindrical rings, upper 3 and lower 4, are 
disposed in series, between which an upper row of rollers 5 and a lower row of rollers 6 are 
mounted so that they can rotate about their own axes, and said rollers are provided with lugs 
7 disposed in the upper and lower portions, on their end faces. The middle cylindrical ring 8 
is mounted between the upper and lower rows of rollers. The upper 3, middle 8, and lower 4 
cylindrical rings are made with slots 9 on facing surfaces, where lugs 7 of the rollers are 
disposed. Rollers 5 and 6 are mounted in slot 2 and radial slots 10 of the body. Slots 10 of the 
body have, in the transverse cross section of the body, a uniformly varying depth from 
depressions 11 to ridges 12 for radial displacement of the rollers. Rings 3, 4, and 8 are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of 
slots 9 of rings in the transverse plane of the body is equal to the radial displacement of the 
rollers. Axial channel 13 is made in the body. 
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The device operates as follows. 

The device is lowered downhole on a drillstring, and it stops when it reaches the 
upper boundary of the collapsed section of casing. Then the drillstring is rotated very slowly. 
If the drillstring rotates freely, this indicates that the rows of upper 5 and lower 6 rollers 
(Figs. 1-4) are not yet engaging the collapsed section of casing. After the depth to which the 
device is lowered is slightly increased, the drillstring is again rotated. Further lowering of the 
device stops when resistance to rotation of the drillstring is encountered, which suggests that 
the rollers of the device are set in the collapsed section of casing. After this, circulation of 
washing fluid is created in the well, the fluid passes through axial channel 13 of body 1 and 
after it emerges from the channel, it washes over the rollers and helps cool them. As the 
drillstring rotates, body 1 of the device is rotated, where the roller found in depression 12 of 
radial slot 10 of the body (Fig. 4) is squeezed simultaneously against the collapsed wall of the 
casing and the bottom of the radial slot in the body. As a result, the roller rolls over the 
aforementioned surfaces of the casing and the body of the device. At the same time, the roller 
disposed on the opposite side of body 1 is set on the uncollapsed wall of the casing and 
simultaneously rolls over this surface and the bottom of the radial slot in the body. Here the 
direction of rolling of the rollers and the rotation of the upper, middle, and lower cylindrical 
rings 3, 8, and 4 connected thereto coincides with the direction of rotation of body 1 of the 
device. During rolling of the rollers along the bottom of radial slot 10, they move from 
depression 12 to high point 1 1, which is accompanied by forced 
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advance of the rollers from the body under the action of the lateral (straightening) stresses 
arising. As the rollers advance, their lugs 7 move along slots 9 which are provided in rings 3, 
4, and 8. Here the trajectory of motion of the axis of rotation for the rollers rolling along the 
uncollapsed wall of the casing will have the shape of a circle, shown in Fig. 4 by a solid line, 
the center of which coincides with the center of the casing. The axis of rotation of the roller 
rolling along the collapsed wall of the string and straightening it will move along a parabolic 
trajectory, which is shown in the same figure by a dashed line. This occurs because the stress 
required to straighten the collapsed section of casing is always less than the stress needed for 
initial deformation of the same string. The roller rolling along the uncollapsed wall of the 
casing, by moving from depression 12 to high point 1 1 of the bottom of the radial slot, draws 
body 1 of the device from the uncollapsed wall toward the collapsed wall. The advance of the 
rollers from the body is stopped after they reach high point 1 1 of the bottom of the radial slot. 
The maximum distance over which the rollers move while straightening the collapsed wall of 
the casing will be equal to the sum of the distances to which the aforementioned and the 
opposing rollers advance from the body. When the casing is collapsed in any section along 
the entire perimeter, the casing will be straightened directly by all four rollers. Thus during a 
single revolution of body 1 of the device, a section of casing is straightened that has a length 
equal to the total height of the upper and lower rows of rollers. In order to straighten lower 
collapsed sections of casing, the device is lowered and the operations described are repeated. 

Example. Let us assume that a casing of diameter 299 mm (K grade steel, wall 
thickness 12 mm) has collapsed at a depth of 3000 m. For pipes of this strength, the external 
pressure at which the stress within the body of the pipe reaches the yield stress is equal to 130 
kgf/cm 2 . This means that an external pressure on the order of 130 kgf/cm 2 is sufficient for 
collapse of casing of the indicated strength. A pressure (or lateral straightening stress) within 
the range of 130 kgf per square centimeter of contact for the working member (in this case, 
between the rollers of the device and the collapsed casing wall) is also required to straighten 
such strings. 
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The device is lowered to a depth of 3,000 m on a drillstring of diameter 140 mm (grade K 
steel, wall thickness 10 mm). The relative weight per running meter for such a string is equal to P re \ 
= 38.8 kgtfm, the yield stress is a y = 5000 kgf/cm 2 . 

The weight of the entire drillstring will be 

P = 38.8-3000 = 116,400 kgf. 

For a safety factor K = 1 .3 



^^ e = ^ = ^-°=3846kgf/cm 2 

Glim = V CT fl +3r fa* ' 
P 



0) 



o„ = 



iDipe cross aaS/on 
Spipe cross section ~ 40.7 cm^ ; 

116400 , 

a n = ^q 7 = 2860 k 9 f I cm 2 . 
The torsional moment of inertia is 

w=^.(i-<> 

D 0.14 

where D and d are respectively the outer and inner diameters of the drillstring, m; 

... ai40.14 3 A no ^ 
W=— — (1-0.86*)= 



From (1) 



16 

= 0.000244 m 3 = 244 cm 3 . 

O 2 2 2 

Xtan ~\ 3 



Hence the permissible torque that can be applied to the drillstring to make it rotate will be 



T ' a " w 



384#-286fj 



3 

= 361 120 kgfcm = 361 1 kgf m. 
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Then the stress arising from this torque is 



M 3611 



= 40573kgf. 



D, 0.089 
2 



where D\ is the outer diameter of the body of the device (manufactured from drill collar of 

diameter 178 mm), m. 

For a height of one roller equal to 100 mm, diameter 40 mm, and advance of each 
roller from the body of the device by 5 mm, the contact area S con between the rollers and the 
collapsed casing wall will vary from 1 cm 2 to 145 cm 2 . 

The lateral straightening stress created by the device is equal to 



This stress, as the rollers advance from the groove in the body of the device, will vary 
from 40573 to 280 kgf7cm 2 , which significantly exceeds the stress required to straighten the 




collapsed casing under consideration. 
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Claim j j 

A device for straightening a casing, including a body with tapered forward and 
reverse guides and an annular slot on the outer surface, rings with slots on facing surfaces 
that are mounted in series in the annular slot of the body, rollers with lugs in the upper and 
lower parts that are disposed in slots of the rings, said rollers being mounted on the body 
between the rings so that they can rotate, distinguished by the fact that, with the aim of 
improving the reliability of operation of the device by preventing it from jamming in the well 
while at the same time saving energy resources by reducing the torque, radial slots are made 
on the outer surface of the body that have, in the transverse cross section of the body, a 
uniformly varying depth for radial displacement of the rollers, where the rollers are disposed 
in the radial slots of the body so that they are capable of radial displacement, the rings are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of 
the slots in the rings in the transverse plane of the body is equal to the radial displacement of 
the rollers. 



[figures under columns 7 and 8] 

[see Russian original for figure] 

A— A 

[see Russian original for figure] 

Fig. 2 

B—B 



Fig. 3 
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